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WHAT IS CLAIMED IS: 

1. An ultrasonic diagnostic imaging system which acquires three 
dimensional image data sets by the scanning of a one-dimensional array transducer 

5 comprising: 

an array transducer including an array of transducer elements extending in 
an azimuth direction and an elevation dimension normal to the azimuth direction; 

a motive device, coupled to the array transducer, which acts to sweep the 
array transducer in reciprocating directions substantially in the elevation dimension; and 
10 a transmitter, coupled to the array transducer, which acts to cause the 

array transducer to transmit a sequence of beams in the azimuth direction, wherein a first 
sequence of beams is transmitted when the transducer is swept in one reciprocating 
direction, and a second sequence of beams is transmitted when the transducer is swept in ' 
another reciprocating du-ection. 

15 

2. The ultrasonic diagnostic imaging system of Claim 1, wherein the 
array transducer comprises a one-dimensional array transducer; and 

wherein the motive device comprises an oscillating mechanism which acts 
to sweep the array transducer in a forward direction £rom a first turn-around position to 
20 a second tum-around position, and in a reverse direction from the second tum-around 
position to the first tum-around position. 

3. The ultrasonic diagnostic imaging system of Claim 2, wherein the 
transmitter further comprises a transmitter which acts to cause the array transducer to 

25 transmit a sequence of beams from the left side of the array transducer to the right side 
of the array transducer when the motive device is sweeping the array transducer in the 
forward direction, and acts to cause the array transducer to transmit a sequence of 
beams fix)m the right side of the array transducer to the left side of the array transducer 
when the motive device is sweeping the array transducer in the reverse direction. 

30 

4. The ultrasonic diagnostic imaging system of Claim 3, wherein the 
transmitter further comprises a transmitter which acts to cause the array transducer to 
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scan a series of scan planes as the array transducer is swept in the forward direction, and 
acts to cause the array transducer to scan the same series of scan planes as the array 
transducer is swept in the reverse direction. 



5 5. The ultrasonic diagnostic imaging system of Claim 3, wherein the 

transmitter further comprises a transmitter which acts to cause the array transducer to 
scan a series of scan planes as the array transducer is swept in the forward direction, and 
acts to cause the array transducer to scan a parallel series of scan planes as the array 
transducer is swept in the reverse direction. 

10 

6. The ultrasonic diagnostic imaging system of Claim 2, wherein the 
transmitter further comprises a transmitter which acts to cause the array transducer to 
repetitively transmit a sequence of beams from the left side of the array transducer to the 
right side of the array transducer when the motive device is sweeping the array ; 
15 transducer in the forward direction, and acts to cause the array transducer to repetitively 
transmit a sequence of beams from the right side of the array transducer to the left side 
of the array transducer when the motive device is sweeping the array transducer in .the 
reverse direction. 



20 7. The ultrasonic diagnostic imaging system of Claim 6, wherein the 

transmitter ftirther comprises a transmitter which acts to cause the array transducer to 
scan a series of scan planes as the array transducer is swept in the forward direction, and 
acts to cause the array transducer to scan the same series of scan planes as the array 
transducer is swept in the reverse direction. 

25 

8. A method for scanning a volimietric object with a moving array 
transducer having a plurality of elements extending in an azimuth dimension and 
exhibiting an elevation dimension normal to the azimuth dimension comprising: 

sweeping the array transducer in a forward direction which is 
30 substantially normal to the elevation dimension of the array transducer; 

actuating the elements of the array transducer to transmit a first sequence 
of beams as the array transducer is swept in the forward direction; 



wo 2005/050619 PCT/IB2004/052315 

16 

sweeping the array transducer in a reverse direction which is substantially 
normal to the elevation dimension of the array transducer; and 

actuating the elements of the array transducer to transmit a second 
sequence of beams as the array transducer is swept in the reverse direction. 



9. Hie method of Claim 8, wherein sweeping the array transducer in 
the forward direction comprises sweeping the array transducer from a first tum-around 
position to a second tum-around position; and 

wherein sweeping the array transducer in the reverse direction comprises 
10 sweeping the array transducer fix>m the second tum-around position to the first tum- 
around position. 



10. The method of Claim 9, wherein actuating the elements of the 
array transducer to transmit a first sequence of beams further comprises transmitting a 
15 sequence of beams from left to right in the azimuth direction; and 

wherein actuating the elements of the array transducer to transmit a 
second sequence of beams fiirther comprises transmitting a sequence of beams &om right 
to left in the azimuth direction. 



20 11. The method of Claim 9, wherein actuating the elements of the 

array transducer to transmit a first sequence of beams further comprises repetitively 
transmitting a sequence of beams fi'om left to right in the azimuth direction; and 

wherein actuating the elements of the array transducer to transmit a 
second sequence of beams further comprises repetitively transmitting a sequence of 

25 beams fi-om right to left in the azimuth direction. 



12. The method of Claim 9, wherein actuating the elements of the 
array transducer to transmit a first sequence of beams further comprises transmitting a 
sequence of beams of a scan plane from left to right in the azimuth direction; and 
30 wherein actuating the elements of the array transducer to transmit a 

second sequence of beams fiirther comprises transmitting a sequence of beams in the 
same scan plane from right to left in the azimuth direction. 
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13. A method for scanning a volumetric object with a moving array 
transducer having a plurality of elements extending in an azimuth dimension and 
exhibiting an elevation dimension normal to the azimuth dimension comprising: 

5 sweeping the array transducer in a forward direction which is 

substantially normal to the elevation dimension of the array transducer; 

scanning a sequence of scan planes from a first side of each scan plane to 
a second side of each scan plane as the array transducer is swept in the jEbrward 
direction; 

10 sweeping the array transducer in a reverse direction which is substantially 

normal to the elevation dimension of the array transducer; and 

scanning a sequence of scan planes firom the second side of each scan 

plane to the first side of each scan plane as the array transducer is swept in the reverse 

direction;. 
15 : • 

14. The method of Claim 13, wherein scanning a sequence of scan 
planes comprises scanning a sequence of substantially parallel scan planes which extend 
into the volumetric object. 



20 15. The method of Claim 13, wherein the sequence of scan planes 

which is scanned as the array transducer is swept in the forward direction is substantially 
aligned with the sequence of scan planes which is scanned as the array transducer is 
swept in the reverse direction. 



